Several policy initiatives support the empowerment of women to improve their reproductive health. Little is known, however, about the inverse effect that reproductive health might have on women's empowerment. Women are pressured to conform to their reproductive role, and an inability to do so might affect their empowerment, including control over their own body. This study uses a panel dataset of 504 married women in Northern Tanzania. We find that women who suffered a pregnancy loss show more tolerant views of partner violence (regr. coefficient -0.363; p-value: 0.001), and that child mortality lowers their perceived control over the sexual relationship with their spouse (odds ratio 0.262; p-value: 0.016). The number of children alive did not affect bodily integrity. These results confirm that women's bodily integrity is partly dependent on the ability to fulfil their reproductive role. They strengthen the case for policies and programmes that improve women's reproductive health, and underline the importance of counselling after pregnancy or child loss.
INTRODUCTION
Sexual and reproductive health has received growing attention among policy-makers since the 1994 International Conference on Population and Development in Cairo (Sen and Batliwala, 2000) . It requires that "people are able to have a satisfying and safe sex life and that they have the capability to reproduce and the freedom to decide if, when and how often to do so" (UNPOPIN et al., 1994) . Since then, a large literature has looked at determinants and consequences of reproductive health problems, with a growing number of studies focusing on the potential of women's empowerment to improve reproductive health, including fertility and the use of reproductive health services (e.g. Schuler et al., 1997 , Hindin, 2000 , Beegle et al., 2001 , Larsen and Hollos, 2003 , Carroon et al., 2014 , Shimamoto and Gipson, 2015 , Westeneng and D'Exelle, 2015 , Blackstone, 2016 , Olorunsaiye et al., 2017 .
Little is known, however, about the inverse relationship: the influence of reproductive health on women's empowerment. 1 Given the important reproductive role of women, it may be that if women are unable to conform to that role, this will affect their empowerment.
Improving our understanding of this inverse relationship can be important to maximize the effectiveness of policies and programs that aim to improve women's reproductive health.
An important empowerment dimension, closely related to reproductive health, is women's bodily integrity, i.e. women being in control of and being the sole authority in making decisions about their own body (Patosalmi, 2009 ). This includes control over sexuality and the absence of domestic violence (Sen and Batliwala, 2000, Mathur, 2008) . 2 In many areas of the world, women do not have full control over their own body and are unable to exercise their right (if any) to make choices regarding their sexuality. A woman is generally identified with reproduction, childbearing and rearing. The control over sexuality and reproduction is central to unequal gender relations, rooted in patriarchal systems, which pressure women to conform to dominant prescribed roles (Sen and Batliwala, 2000 , Mathur, 2008 , Kabeer, 2011 .
At the same time, fulfilling their reproductive role is an important source of women's social status. This is documented by a wide range of studies, including more theoretical and qualitatively informed papers (e.g. Boserup, 1985 , Das Gupta, 1995 , research using quantitative analyses of large-scale DHS data (e.g. Arestoff and Djemai, 2013 , presenting data from five Sub-Saharan countries), as well as studies using a qualitative or mixed method approach (e.g. Larsen et al., 2010 , with a study from Nigeria). According to various scholars women's social status increases with age and is strongly related to their reproductive role.
Consequently, childless women tend to be stigmatized (McCloskey et al., 2005 , Boserup, 1985 , Larsen et al., 2010 , Dhont et al., 2011 , Fledderjohann, 2012 , and miscarriages or stillbirths might deteriorate women's position, as they are often held responsible for the pregnancy loss (Frøen et al., 2011 , Heazell et al., 2016 ).
Given the pressure on women to conform to their reproductive role and the social status they obtain when successfully fulfilling this role, an important question would be to look at how their bodily integrity is affected by an inability to conform to this role. Would this lower women's control over their sexuality? Would an inability to fulfill this role influence their own views on domestic violence?
In this article, we address these questions by analysing to what extent reproductive health affects bodily integrity. To this end, we make use of a panel data set of married women in
Northern Tanzania from 2004 and 2010 and estimate the effects of pregnancy loss and child mortality on women's views on partner violence and their control over the sexual relationship with their spouse.
SETTING
Tanzania has been characterized by several decades of political stability, and mixed attention to reproductive, maternal, newborn and child health. The country has showed mixed results in achieving Millennium Development Goals 3 and 5: impressive progress has been made with regards to increasing child survival, but newborn and maternal health have remained behind, as shown by poor progress in reducing stillbirths and low uptake of contraceptive methods and high unmet need (Afnan-Holmes et al., 2015) . We specifically selected the Lake Zone region (consisting of three regions bordering Lake Victoria: Kagera, Mwanza, and Mara)
in Northwest Tanzania as our study area, because contraceptive use is among the lowest in the country, and fertility rates (7.3 in Kagera, 6.3 in Mwanza and 7.0 in Mara) and the proportion of home deliveries are among the highest (67.5 per cent in Kagera, 52.4 in Mwanza and 68.5 in Mara, versus 52.7 per cent nationally), resulting in high reproductive health vulnerability (NBS, 2005) . The area is characterised by a patriarchal system, where polygynous marriages are relatively common. It is a predominantly rural region (only ten percent living in an urban area), dominated by agriculture and some fishing activities.
In rural Tanzania, poverty rates (as measured by the fulfilment of basic needs) have
declined, yet remain considerable: in 2007 32.7 per cent of the households lived below the poverty line, which reduced to 27.5 per cent in /12 (NBS, 2014 . Among the key assets of rural families in Tanzania are land, livestock and labour. In most (patrilineal) areas (like our study area), women are usually excluded from ownership or inheritance rights over land. Men generally have authority in decision-making concerning food production and sale of food crops, yet women work on average more hours on the land compared to men, reflecting distinct gender roles (Holmboe-Ottesen and Wandel, 1991, Ellis and Mdoe, 2003) . In 2004, 86 per cent of the women in the country were employed, most of them in agriculture (NBS, 2005) , however most women's work is unpaid. Women are less likely than men to have the full say over their earnings, especially in rural areas. Moreover, men have a larger control over decision-making regarding daily household issues.
Rural women are considered the upholders of traditional life, and are idealised as both hard-working and fulfilling the role of care-taker of the family and children (as described in
Northern, patrilineal Tanzania in Haram, 2005) . Marriage at a young age, large age differences between spouses, polygyny and low educational levels reflect women's low status. Women sometimes have little say in their own marriage and divorce, as well as in major decisions for their children (Boserup, 1985) . In the past decades, however, economic involvement of women has increased as well as unemployment among men, which has eroded these patriarchal relations and challenged the traditional role of men as breadwinner. Such social change, combined with higher educational levels, has resulted in increasing age at marriage, particularly in urban areas (Hattori and Larsen, 2007 ).
According to national-level data from 2010, roughly 43% of ever-married or partnered women have ever experienced physical or sexual violence from an intimate partner, and 36%
experienced it in the past year before the interview, yet the figures vary strongly by region.
Whereas only 6.% of women in North Pemba have ever experienced physical violence, this rate is 70.5% in Dodoma (and 50.4% in the Lake Zone). Sexual violence rates are lowest in North Pemba as well (3.5) and highest in Mara (32.5%) (with 27.8% in the overall Lake Zone region) (NBS, 2011, Vyas and Heise, 2016) .
RELATED LITERATURE (a) The effect of bodily integrity on reproductive health
Very few studies have investigated the effect of reproductive health on bodily integrity, defined as women's control over their own body, which includes control over sexuality and the absence of domestic violence. There are, however, several studies that have documented the effect of bodily integrity on reproductive health.
First, some studies have described how violence against women influences reproductive health. For example, Alio, Nana and Salihu (2009) found in Cameroon that women who ever reported partner violence were fifty per cent more likely to have suffered at least one pregnancy loss. Analysing ten Demographic and Health Surveys, Hindin, Kishor and Ansara (2008) concluded that violence is consistently correlated with unintended pregnancies and higher odds of abortions, miscarriages and stillbirths. A similar study including ten countries worldwide (including Tanzania) using the WHO Multi-country Study on Women's Health and Domestic
Violence concluded that women with a history of intimate partner violence have higher odds of unintended pregnancies, abortion, miscarriage and stillbirths (Pallitto et al., 2013) . A study in Tanzania found that women who reported intimate partner violence were 1.6 times as likely to report a pregnancy loss and even 1.9 times as likely to report an induced abortion (Stöckl et al., 2012) . The latter study suggests four possible pathways, all considering violence as the determinant.
Similarly, some studies have documented the association between women's control over their sexual relations and reproductive health. The extent to which a woman is able to negotiate the terms of sexual act or relationship, also referred to as sexual agency or sexual empowerment, reflects her capacity to fulfil her own sexual enjoyment, to seek health care services and to protect herself against unwanted pregnancy, disease, and unwanted sexual acts (Dixon-Mueller, 1993) .
Most studies that relate sexual agency to reproductive health focus on the use of contraceptives in order to reduce the risk of pregnancies and disease. Blanc (2001, p. 190) describes how "Gender-based power relations can have a direct effect on the ability of partners to acquire information relevant to their reproductive health, on their ability to take decisions related to their health, and on their ability to take action to protect or improve their health or the health of those who depend on them." As an example, she mentions the ability to negotiate condom use. This link has been empirically tested and confirmed by various authors. For example, a study in the USA (mainly among Latinos) concluded that 52% of inconsistent condom use was attributable to low sexual relationship power (Pulerwitz et al., 2002) . Another study in Uganda, drawing on both a survey and focus group discussions, concludes that a sense of personal control over fertility outcomes is instrumental in negotiating condom use (Blanc and Wolff, 2001) . Using DHS data from Ghana, Crissman et al. (2012) find that sexual empowerment is correlated with a higher likelihood of using contraceptive methods. Finally, a quantitative study from seven countries in West and Central Africa reports that women who reject intimate partner violence are more likely to use contraceptive methods (Olorunsaiye et al., 2017 Gupta (1995) and Boserup (1985) . However, this paper shows that empowerment is also subject to social change, i.e. younger cohorts are more empowered than their (grand)mothers at their age. According to the paper, the number of sons does not influence the effect of age or cohort, but has an independent effect on empowerment (Arestoff and Djemai, 2013) . A mixed methods study (using a survey among 100 infertile and 100 fertile women, as well as in-depth interviews) from Nigeria describes various stages to womanhood, including the onset of menses, to marriage and childbearing. The latter is necessary in attaining full womanhood, and childless women were not allowed to attend certain meetings, and were more likely divorced.
The results were strongest for women in patrilineal communities (Larsen et al., 2010) . Hence, in contrast to European societies, women's autonomy is strongly dependent on their reproductive role.
As Ryder (2010, p. 613) notes: "Often the only way for a woman to earn esteem is to contribute to the survival of the group by bearing healthy sons." Being an important way to gain status, it is presumably an incentive for high fertility (Mason, 1987 (Frøen et al., 2011 , Heazell et al., 2016 . A systematic literature review (Burden et al., 2016 ) on consequences of stillbirths confirms this result. This paper -dominated by articles on HICs -indicates that consequences such as grief and loss of identity are found in both HIC and
LMICs. In LMICs, economic consequences (health care costs, funeral) and social consequences as stigma, blame, abuse and rejection are more often described. Murphy (2012) , in a study in the UK, describes that after a stillbirth, women lose the identity of 'moral mother' and risk being stigmatized. It is based on the assumption that during pregnancy a woman is in full control, which implies that in case of stillbirth they are blamed for maternal incompetency. Several other studies have confirmed that women might be held responsible by their spouses for the pregnancy loss or for being 'too expensive' when medical care is needed (e.g. in Burkina Faso: Storeng et al., 2008) .
(c) Existing evidence on Tanzania
For Tanzania, our study area, two relevant studies merit discussion. First, Haws and colleagues (2010) collected qualitative narratives of fifty women in rural southern Tanzania (Muslim dominated area) who suffered infertility, miscarriage, stillbirth or an early neonatal death. They conclude that pregnancy loss is seen as a non-event, and is not mourned openly.
Stillbirths and miscarriages are concealed, because women are afraid they will be accused of having induced the loss. Such accusations can lead to stigma, and the denial of economic and emotional support. The authors conclude (p. 1765): "Women's low social status in many lowresource settings limits their sexual negotiating power and access to education and health care, rendering them vulnerable to victimization, blame, and stigma, especially in reproductive matters." Hence, vulnerable women are most at risk to both pregnancy loss and the subsequent stigma, abuse, possible divorce and a denial of economic and emotional support.
The second, anthropological, study is conducted by Wembah-Rashid (1996) who depicts a rather less pessimistic account of the experiences of pregnancy loss in Southeast Tanzania.
Women are less often held responsible for the pregnancy loss. External factors are more prominently identified as causes, and husbands more often than women were incurred culpability. For example, husband's unfaithfulness to his wife was seen as cause of recurrent pregnancy loss.
The difference in these accounts most likely reflects a difference between patriarchal and matrilineal settings, respectively. As Plummer and colleagues (2008) Tanzania that one out of five married women experience intimate partner abuse and one out of four have ever experienced such violence. This risk was higher for infertile women. The study, however, is unable to determine the directionality of the effect.
(d) Hypotheses
The literature review has shown that women's social status is strongly related to their reproductive role. We focus on an empowerment domain which is most closely linked to reproductive health: bodily integrity, for which we include two sub-domains: attitudes towards intimate partner violence, and perceived control over the sexual relationship with the spouse.
While the occurrence of violence and the acceptance thereof tend to be correlated, we prefer to use the acceptance of violence. As it measures the extent to which women have internalized norms that give men the right to discipline women (NBS, 2005), we consider it to be more closely related to empowerment than the actual experience of violence. For reproductive health outcomes, we focus on the experience of child mortality (after a live birth), and pregnancy loss (including miscarriages, abortions and stillbirths).
Drawing from the (often anthropological) accounts described above, we formulate the following hypothesized mechanisms which link reproductive health outcomes to bodily integrity. Firstly, after a loss of a pregnancy or child, women may feel pressured to demonstrate and prove their reproductive qualities. We therefore expect a reduction in the perceived control over the sexual relationship with her partner. Secondly, the literature has pointed out that women may be blamed for the loss. This could lead to women acknowledging this responsibility, and accepting some form of discipline (whether or not the woman is actually disciplined). As such, we hypothesize that the loss of a pregnancy or child leads to an increased acceptance of intimate partner violence. Finally, whereas we expect negative effects from negative health events, we hypothesize that women's bodily integrity is likely to increase with the number of children born and alive.
DATA AND METHODS
In this section, we describe the data collection, and explain how we construct the main variables for analysis, as well as our econometric identification strategy. although this proved to be difficult in more urbanized areas where neighbours were no longer in touch or who had migrated as well. Moreover, the response rate also dependent on the willingness of the local leader to support the research team, which, specifically in one enumeration area, led to an extremely high attrition rate. Finally, resources were scarce to return to sites on multiple occasions hoping to trace more women.
The household-and women's questionnaires of 2004 and 2010 were largely the same, except for the biomedical information and the extended children's nutrition section, which were not collected in 2010. The questions used in this paper were all phrased exactly the same in both years. For the analyses, we select women who were married or living together in both 2004 and 2010 (which results in a sample of 504 women), and estimate the following specification:
with being bodily integrity of individual i in year t, being a vector of the various reproductive health outcomes and a vector of control variables; are individual fixed effects and is an idiosyncratic error which is allowed to vary over time. 6 We have chosen to apply a fixed effects model. First, whereas regular OLS estimates may be biased due to unknown time-invariant factors affecting both empowerment and reproductive health (e.g.
unobserved personality characteristics, ability or preferences), fixed effects models are not affected by this problem. More specifically, fixed effects models permit regressors to be endogenous on the condition that they are only correlated with the time invariant component of the error (Cameron and Trivedi, 2009 ).
(b) Measuring Bodily Integrity and reproductive health
We measure bodily integrity ( ) with two indicators: women's reported attitude towards intimate partner violence and their perceived control over the sexual relationship with their husband. To construct the first indicator, we use the question "Is a husband justified in beating his wife in the following situations?" We use five binary variables, each of them having a score of 1 if the interviewee disapproves, zero otherwise, corresponding to each of the following five situations: if she goes out without telling him; if she neglects the children; if she argues with him; if she refuses to have sex with him; if she burns the food. The factor score, which combines all five items (using principle factor analysis, eigenvalue of first factor is 2.66, Cronbach's alpha .84), is then used as indicator, with a higher score indicating a less tolerant view towards domestic violence.
To construct the indicator of perceived control over sexual relationships we use the two questions "Can you say no to your husband if you do not want to have sexual intercourse?" and "Could you ask your husband to use a condom if you wanted him to?" We combine these questions into one score by setting it equal to one if a woman answers positively to both questions, zero otherwise.
As reproductive health variables we include: 1) number of children (born to the woman) deceased (after a live birth, at any age); 2) the number of pregnancy losses (miscarriage, induced abortion or stillbirth) in the past five years 7 ; and 3) the number of children alive and living in the same household as the mother. We expect that the effect of pregnancy loss is temporary, justifying the chosen time frame of five years. To the contrary, we assume that the effect of the number of children alive as well as child mortality can have a lasting effect. Therefore we do not limit the measurement to the number of children born in the past five years, and we use the number of children ever deceased.
(c) Control variables
To avoid omitted variable bias, we include control variables at the individual and household level that we expect to correlate with both the dependent variables as well as with the reproductive health determinants as described above. In a first step we include infertility.
A woman is defined infecund in the following cases: 1) If she has had a hysterectomy; 2) If she declares she is infecund; 3) If she is in menopause; 4) If she is not pregnant, not breastfeeding and has had no menstruation for six months or longer; or 5) If she has been married in the past five years, has used no contraceptive methods, is not pregnant and has not given birth in the past five years. We also control for media exposure, using a dummy variable equal to one if the woman listens to the radio regularly, as it is the most common media and the most likely used media for health awareness raising programmes (Rogers et al., 1999) . Moreover, exposure to mass media has been found to be a relevant determinant of the attitude towards intimate partner violence (Flood and Pease, 2009 ). We also control for household wealth, which we calculate by an asset index score, as wealth is found to be correlated with empowerment (Mabsout and Van Staveren, 2010, WB, 2012) . Poverty is also considered a determinant for reproductive health outcomes, partly due to lower access and uptake of health services and higher risks due to poorer living conditions (e.g. Westeneng and D'Exelle, 2015) . Finally, we add the year of the interview in the model to control for period effects.
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In a second step we add further control variables, which we think might be important to include but at the same time might create new endogeneity problems, as the directionality of their effect is difficult to determine. We have identified two such control variables: 1) economic empowerment and 2) household composition. These variables are likely correlated with the time-variant error term, so that the endogeneity they potentially create is not solved by applying fixed effects. To deal with this issue, instrumental variable analysis is often used.
Unfortunately, proper instruments that meet the strict theoretical and empirical requirements are not available. As a pragmatic approach we run models with and without these control variables to test the robustness of the effects of pregnancy loss and child mortality on bodily integrity.
Economic empowerment is found to reduce women's reproductive health vulnerability (Westeneng and D'Exelle, 2015) , and is likely to be correlated with bodily integrity as both are domains of empowerment. To control for the interviewee's economic empowerment we include an indicator that measures women's control over money. The interviewed women were asked whether they exert any control over the money needed to buy four different items (food, clothes, medicines, and toiletries). A factor score is used as indicator for the control over money, a higher score indicating a higher level of control. We further control for whether the woman is in a polygynous marriage and whether the husband and the mother-in-law live in the same house as the interviewee (Wong and Levine, 1992) .
RESULTS
In this section, we present descriptive statistics, followed by regression analyses. We conclude by checking and correcting for attrition bias.
(a) Descriptive statistics for the respective dependent variables) we only include pregnancy loss, child mortality, and the number of children alive and living with the mother. As explained before, we then add control variables in two steps. In models 2 and 5 we add infertility, as well as exposure to media, household level wealth and year of survey. In models 3 and 6 control over money, nature of marriage (polygynous or not), and whether the spouse and mother-in-law live in the household are added as well.
-Insert Table 2 here -In model 1, which estimates effects on the attitude towards spousal violence, we find that pregnancy loss -number of miscarriages, abortions or stillbirths in the five years preceding the interview -shows the expected negative effect. Losing a pregnancy seems to lower the rejection of spousal violence (or increase the acceptance of it). This remains robust to adding the control variables, as we observe in models 2 and 3. The number of daughters and sons alive show a strong negative effect in model 1, i.e. if the number of children alive increases, women tend to report more tolerant views towards domestic violence, but these effects are no longer significant once a control for the year of the interview is included. In models 2 and 3, period effects proves to be significant, pointing to the negative trend of the attitude towards spousal violence. Out of the other control variables in model 3, control over money shows a positive effect, indicating that women who become economically more empowered also show a stronger rejection of domestic violence.
Models 4 to 6 estimate the influence of the reproductive health indicators on women's perceived control over sexual relationship with their spouse. We report the odds ratios, which makes it easier to interpret the size of the effects. Child mortality shows a robust negative effect. Women who report the death of a child tend to experience a reduction in perceived control over the sexual relationship with their partners. In model 4, we find that for women who reported having lost one child, the odds of having perceived power over the sexual relationship with their partner is only 39.2% of the odds of those women who did not report to have lost one child. The odds ratio is even smaller for women who lost two or more children (0.207). Yet, whereas both categories have a significant coefficient in model 4, only the highest category (at least two children deceased) remains robust in both models 5 and 6 10 . The effect is slightly reduced to an odds ratio of .262 in model 6.
Again, we see that the effect of the number of children alive shows an unexpected negative effect in model 4, yet these effects are not statistically significant once we control for the year of the survey. Out of the control variables, the period effect proves to be a significant determinant. Also, women who moved into a polygynous marriage and those whose husband started to live in the same household show a positive trend in the perceived control over the sexual relationship with their spouse.
-Insert Table 3 here -
(c) Checking and correcting for biases
The estimated effects might be affected by attrition bias in the following two ways. First, as we were unable to re-interview all women of the original sample, the key question becomes whether the 35 per cent attrition in our data is random. If it is not and the likelihood of being interviewed in the second wave is related to some of the parameters in the model, estimates might be biased (Ziliak and Kniesner, 1998, Outes-Leon and Dercon, 2008) . Second, we have limited the sample to women who were married in both 2004 and 2010. As a result we have excluded from the analysis women who divorced after 2004, which might lead to a second source of attrition bias if marital status is correlated with reproductive health outcomes and bodily integrity (for example, because more empowered women are more likely to divorce).
To detect possible non-random attrition, we performed three tests. First, we compare the mean scores of our parameters in 2004 between the attriting and non-attriting group, in which attrition includes both women who were not re-interviewed and those excluded based on marital status ( To correct the regression estimates for possible attrition bias, we calculated inverse probability weights. The procedure (Following: Baulch and Quisumbing, 2011, Fitzgerald et al., 1998) involves estimating two probit regressions, the first being: 
The weights are calculated as the ratio of predicted probabilities from these two probit regressions (probabilities of equation 3 divided by the probabilities of equation 2):
with being the predicted probability of the unrestricted equation (i.e. equation 2) and being the predicted probability of the restricted equation (i.e. without the auxiliary variables). These inverse probability weights give lower weight to households who have characteristics similar to non-attriting households, to correct the relative oversampling of these households. We have weighted the analyses using these inverse probability weights (see Table   4 ). We see that the main conclusions drawn before remain unchanged. More specifically, there is no significant effect of the number of children alive. Moreover, we find that women who have lost two or more children have weaker control over their sexual relationship with their spouse; the size of the effect has slightly increased (odds ratio changed from .262 to .226).
Pregnancy loss shows a similar (but smaller) negative effect on the attitude towards spousal violence: women who have reported a pregnancy loss, become more violence accepting (albeit now only significant at the 5% level). In sum, our main effects are not strongly affected by selection bias.
Insert Table 4 union. Moreover, the divorcees also had more control over money in both years, and were wealthier. This does suggest that these divorcees were more empowered in 2004 compared to women who remained in union. Caution is needed, however, due to the low number of divorcees. The regression analyses shows no effect of marital status on the attitude towards domestic violence (confirming the descriptive statistics). The effect of pregnancy loss reduces in significance though (two-sided p-value of 0.060).
(d) Testing alternative time frames
As a final robustness check, we discuss and further analyse the reference point of our focal independent variables. As explained before, we have chosen to measure the number of children alive and those deceased using a lifetime approach, whereas we have limited the number of pregnancy losses to the past five years, hypothesizing that the effect of the former two would last longer than the latter. To take a closer look at this assumption, we run the analyses again:
once with all three variables measured over the past five years, and once applying a lifetime approach.
Some minor changes had to be made to the variables. First, the number of pregnancy losses ever experienced is not available. As such, we resort to a dummy variable equal to one if a woman has experienced at least one loss in her life. In 2004, 20% indicated to have experienced at least one; in 2010 this figure increased to 23%, a relatively small increase. The second change considers the number of children alive. For the five year time frame we limit the measurement to the number of children alive and living with the mother and born in the past five years. Due to lower numbers, the categories are slightly different. The number of children deceased in the past five years is limited. In 2004, 14.2% had lost one child in the past five years, and 3.0%
had lost more than one child. In 2010, these figures were considerably lower: 6.3% and 0.9% respectively. Table A3 in the Annex presents the results. We see that the effect of pregnancy loss on the attitude towards domestic violence is weaker when applying a lifetime approach. If controlled for possible attrition bias (results not shown but available upon request), this effect is reduced even further (two sided p-value .128). The effect of child mortality on the perceived control over sexual relationships shows a strong effect when applying a lifetime approach, but the effect is not statistically significant when we limit the measurement to the deaths in the past five years.
We could therefore conclude that pregnancy losses have a strong short-term effect and a weak longer term effect. The opposite seems to be true for child mortality: we found a strong, robust effect for child mortality on the long term, but no effect on the short-term. This is counterintuitive, and it might be due to low statistical power, considering the low number of deaths in the past five years.
DISCUSSION AND CONCLUSION
In this study we investigated the effect of fertility, pregnancy loss and child mortality on bodily integrity. We started with the assumption that being able to successfully fulfill their reproductive role will improve women's status and therefore her bodily integrity, in terms of their rejection of domestic violence and their control over the sexual relationship with their husband. Moreover, we assumed that negative reproductive health issues are locally interpreted as a failure of women to fulfil their reproductive role. This in turn would have a negative influence on women's bodily integrity. Making use of a panel data set in Northern Tanzania, we found evidence that supports this latter hypothesis: women who reported a pregnancy loss reported more tolerant views of partner violence over time, while child mortality decreased their perceived control over the sexual relationship with their husband. No effect was found for the number of living children.
Whereas the work of, for example, Blanc (2001) , Ryder (2010) and Arestoff and Djemai (2013) indicates that giving births to children, and especially boys, increases women's relative power in the household, our study does show no effect of the number of children alive on bodily integrity. The results on pregnancy loss and child mortality are in line with an anthropological account of Haws et al. (2010) in Tanzania, who describe that women are afraid of being accused of inducing a miscarriage or stillbirth and subsequent stigmatizing consequences, including denial of economic and emotional support. This idea is supported by other scholars, such as Sen and Batliwala (2000, p. 24) , who state that being blamed and victimized for reproductive health outcomes is one manifestation of the control men tend to hold over women. Furthermore, it highlights the importance of paying attention to the consequences of reproductive health problems. As Heazell and colleagues (2016) and Frøen and colleagues (2011) conclude:
stillbirths are highly prevalent, are largely avoidable, and have serious consequences, but have largely been neglected. As they put it: "mothers' own aspiration -a live baby -has been absent from the global health agenda" (Frøen et al., 2011 (Frøen et al., , p. 1353 .
Our findings are very important for programmes or initiatives that aim to improve women's reproductive health. The Millennium Development Goals have been replaced by the Sustainable Development Goals. Both empowerment (under goal five: gender equality) and reproductive health (under goal three: good health and well-being) are included. This study has shown the linkages between and mutual dependency of these goals. For example, we already knew that gender equality is related to poverty (goal number one) and influenced by education (number four), and this paper adds the influence of reproductive health outcomes (goal three).
As such, in reaching these SDGs, rather than treating the goals as isolated islands, these interlinkages should not be ignored.
More specifically, policies usually focus on strengthening women's autonomy first as prerequisite for improving women's reproductive health. The idea is that women would then have better access to reproductive health services such as contraceptive use, prenatal care, delivery care and postnatal care, which would increase their reproductive health. Our study indicates that there might be an important feedback loop: better reproductive health in terms of lower child mortality and pregnancy loss, increases women's bodily integrity. This strengthens the case for programs and initiatives that aim to improve women's reproductive health.
Furthermore, the conclusion that empowerment, and specifically norms and beliefs about gender roles and sexuality influence reproductive health outcomes, has led to the logical conclusion that interventions should focus on gender transformative programming, including discussions (either in separate groups for men and women, or for couples) on gender roles and sexuality norms. Male involvement in care throughout the pregnancy is often encouraged with this idea in mind. The effect of reproductive health on women's bodily integrity demonstrated in our study adds another element to these recommendations: the need for additional counselling after a miscarriage, stillbirth or the death of a child, in order to prevent women to bear the largest burden of this loss.
This study is prone to three main limitations. First, we had to limit our sample to women who were married in both years of survey. It would be interesting to study the relationship with marital status using a larger dataset. Such a study could answer the question if divorce is more likely after certain reproductive health outcomes, and if more empowered women are more likely to divorce or not. Secondly, our paper has not been able to answer why pregnancy loss does have an effect on the attitude towards violence, but not on the perceived control over the sexual relationship with the husband, nor why the opposite is true for child mortality. Finally, further research could distinguish between miscarriages, stillbirths and induced abortions. In our study, we were unable to do so, but it is likely that having an induced abortion has a stronger effect than a spontaneous miscarriage (Haws et al., 2010) , or whether the spouse considers the pregnancy loss as self-induced or spontaneous. However, we have to acknowledge that this will be a major challenge considering the sensitivity of the subject and likely underreporting.
Qualitative data and interpretation could give valuable contributions to this, as they could provide insights in the different meanings given to the various reproductive health events. They could also reveal local explanations about causal mechanisms that interviewees understood as having contributed to certain outcomes and associations. Future research could also add to this study by studying coping skills after reproductive health events, and specifically looking into the role of communication between the spouses. Notes: Models 4-6 are conditional logit models, odds ratios presented. Based on two-sided p-values ***, **, * indicate significance levels at 1%, 5% and 10% respectively; sampling weights applied. 0.0%*** 0.3%*** Notes: sample weights applied; Based on two-sided p-values ***, **, * indicate significance levels at 1%, 5% and 10% respectively, and in comparison to first two columns "married in both years". a N varies for some variables, depending on marital status at time of interview (some variables only applicable for women in union). As such, caution is needed in interpretation of results, due to low N. Notes: Models 3 and 4 present Condition logit estimates, odds ratios presented. Based on two-sided p-values ***, **, * indicate significance levels at 1%, 5% and 10% respectively; sampling weights applied in all models. a Pregnancy loss is measured by number of losses in past 5 years. For the second reference period, the number of losses is not known. As such, a dummy was created if the woman ever experienced a pregnancy loss.
NOTES
1 Empowerment is broadly defined as women's ability to make decisions and to assert control over their own life and body (Kabeer, 1999) . It comprises several domains: economic, socio-cultural, legal, political, psychological and interpersonal (Malhotra et al., 2002) . Although these domains are interlinked, being empowered in one domain does not necessarily imply being empowered in another. This paper focuses on the interpersonal dimension of empowerment, which mostly includes relative power within the household, especially vis-à-vis a spouse. As such, this paper focuses on empowerment as the relative (dis)empowerment at the individual level, as opposed to women as social class within (an unequal gendered) society.
2
While some scholars consider bodily integrity as a prerequisite for empowerment (Mathur, 2008) , or as capability or human or sexual right (Nussbaum, 2003 , Robeyns, 2011 , Sen and Batliwala, 2000 , we consider bodily integrity as part of the interpersonal domain of empowerment (Lee-Rife, 2010).
3
Health staff is also found to blame women for delaying care-seeking and poor birth outcomes (Béhague et al., 2008) . As such, women experience power inequities at several levels: within their marriage and within the patient-health care provider relationship. regional officers of the NBS visited the enumeration areas to track the women to be interviewed, and to ask for permission and consent for the re-interview. Before the visit by our data collectors, the respondents were first informed by their local leaders, and at the start of the interview, consent was asked again by the researchers. The data collectors did not have access to the full data set, and were only provided with information to identify the correct respondents, i.e. name and age of the woman in 2004, as well as names and
